The amount of deoxyribonucleic acid (DNA) relative to protein has been considered to reflect the radioresistance of a bacterium. In Escherichia coli, increases in the DNA-protein ratio, through retarded protein synthesis, produce cells with increased resistance to ionizing and ultraviolet radiations (1, 2, 3, 5, 8, 9, 12) . Also, stationary-phase cells of both Micrococcus radiodurans and E. coli were reported to be more X-ray-resistant than the corresponding cells in exponential phase (13, 14) . To investigate the role of the DNA-protein ratio in bacterial radioresistance, M. radiodurans was cultured exponentially and under conditions that alter such growth. Disruption of exponential growth increases X-ray resistance regardless of the change in DNA-protein ratio.
Culture conditions, quantitation of macromolecules, and irradiation protocol have been described (7) . The term "cell" will be used to denote the colony-forming unit of M. radiodurans. Cells in exponential growth were treated in two ways: (i) the cells were washed and incubated at 37 C for 2 growth cells, have less DNA per cell in keeping with depletion of the culture medium and reduction in cell growth rate and mass (11) . Both buffer incubation and outgrowth to stationary phase decrease the protein content per cell relative to exponential-growth cells (in all cases except one: ABVS buffer). This decrease may result from catabolism of precursors and labile proteins, from reduction of growth rate during incubation in non-nutrient buffer, and from exhaustion of the culture medium.
These quantities of cellular macromolecules produce DNA-protein ratios averaging 7.8 + 1.1 for exponential-growth cells, 9.5 :1 1.1 for buffer-incubated cells, and 6.4 i 1.3 for stationary-phase cells (Table 1) . In every case (including ABVS buffer), the DNA-protein ratio is elevated by buffer incubation over the respective exponential-growth value, and in every case culture growth to early stationary phase produces a lower ratio.
Comparison of X-ray resistance of bufferincubated and exponential-growth cells shows the LD,9 exposures increased in four of five cases by 10 cells (6), may be explained by the fact that our strain of M. radiodurans grows as tetrads which invariably contain intracellular septa prior to obvious cell cleavage (15) . Buffer incubation unbalances cell growth: the amount of DNA per cell increases while the amount of protein per cell decreases. Similar effects on DNA synthesis and on the DNAprotein ratio have been reported in E. coli auxotrophs deprived of a required amino acid, exposed to chloramphenicol, to f-mercaptoethylamine, or to amino acid analogues (1-3, 5, 8, 9, 12) . Invariably such cells are more radioresistant than untreated cells, as we have observed with M. radiodurans. Because stationary-phase cells have greater LD,, exposure values yet lower DNA-protein ratios than exponential-phase cells, it is clear that radioresistance is determined by more than the relationship of DNA to protein quantities. The commonality of increased radioresistance regardless of DNA-protein ratio suggests that diverse perturbations of exponential growth, regardless of their effects on the ratio, increase radioresistance. Growth disruptions could well allow cessation or completion of chromosome replication prior to irradiation or delay the onset of growth after irradiation, or both, thereby increasing the opportunity for repair of cell damage. 
